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On April 15, 1972, the President of the United States
and the Prime Minister of Canada met at Ottawa to sign the
international agreement entitled, "Agreement between Canada
and the United States of America on Great Lakes Water
Quality." (Appendix A contains the complete text of the
Agreement.) On November 15, 1972. On the advice of the IJC,
the Working Group on Dredging was established in compliance
with Article V, Section (f) of the Agreement.
The Working Group was charged with undertakinga review
of existing dredging practices, prOgrams, laws and
regulations with the objective of developing compatible
\
criteria for the characterization of polluted dredged
material and recommendations for compatible programs
governing the disposal of dredged material in open water.
The study was divided into the following categories:
dredging and the environment; dredging practices and




PURPOSE QE THE REPORI
The purpose of this first report is to outline the
Working Group's review of existing dredging practices,
programs, laws, and regulations, in accordance with Annex 6
of the Great Lakes Water Quality Agreement.
The Group's final report, which will be submitted to
the governments of Canada and the United States in April
1975, will be prefaced by this report.
The final report will contain recommended compatible .
criteria for the characterization of polluted dredged
material and recommendations for compatible programs
governing the disposal of polluted dredged material in open
water, as required by the provisiOns of Annex 6 (See
Appendix A).
  
 ORGANIZATION 9: THE wonx;gg ggggg
On October 26, 1972, the International Joint Commission









of both countries for approval.
The following list shows
the original members, representing navigational,
environmental,
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 The Working Group was instructed, at the time of its
inception, to submit to the Commission semi-annual reports.
The Group held its first meeting on December 13, 1972,
with subsequent meetings held as often as necessary.
Meeting sites alternated between locations in the United
States and in Canada.
During the course of the Working Group's study, United
States Sectiou Member Edwin L. Vopelak was replaced by Mr.
Gerald P. Brezner, of the New York State Department of
Environmental ConServation. Likewise, Canadian Section
Member W.E. Erlebach was replaced by Mr. S.E. Salbach, also
of the Ontario Ministry of the EnvirOnment.
§
In additiOn, the following nominations were made by the
Chairmen:
UN TED STATES QANADA
Pamela Duncan, Secretary C. G. Benckhuysen, Secretary
American Section Canadian Section
U.S. Environmental Department of Public Works
ProtectiOn Agency Canada









































on the following subjects:
10.
The beneficial and deleterious
activities on the envirOnment;
effects of dredging
Current and past dredging practices;
















































































































































































n The Great Lakes
  






























































































































































































































































































































































































































































































































 changing of water temperatures over long periods, has
affected all forms of aquatic life.
During this period of recent geological time, man's
influence on the lakes was inconsequential. The aboriginal
population was relatively sparse and their lifestyle was One
of adapting to the environment rather than changing it.
Significant man~made changes began to appear approximately
170 years ago with the first large influx of pioneers. Land
was cleared for farming, changing the runoff characteristics
of what was Once forest. Flooding along streams and rivers
and runoff from ploughed fields carried greater quantities
of sediment into the lakes, while farm wastes c0ntributed
new ingredients to the discharge. As farming established
itself in the area surrounding the lower lakes, it was
followed by the growth of towns and industries which tended
to situate aloug the lake shorelines or on rivers draining
into the lakes. These in turn added their wastes to the
growing inflow of unnatural material entering the lakes.
Industrial deve10pment soon spread to all parts of the Great
Lakes basin, attracted by the increasing population and the
availability of natural resources.
At the same time as the basin land areas were being
developed, the use of the lakes and their connecting
\
.
. 7 .ﬂ... -.-.. ,.—.w.._, -W-W ~-
 
  
waterways was intensifying. The development and growth of
harbours and channels on the Great Lakes was closely linked,
in a socio/economic sense, to the development of the land
areas.
The early trading routes on the lakes made use of the
waterway in its natural state, and cargoes were transported
around unnavigable reaches by portaging. While vessels were
small and cargo expensive, portaging was a feasible
proposition. However, as the supply and demand for the low
value bulk commodities of the Great Lakes region and areas
westward increased, portaging or transhipment was nolonger
economical and the construction of canals and locks was
begun. The completion of the Erie Canal in 1825 heralded a
period of rapid construction which was to see a canal and
locks bypassing Niagara Falls by 1829, a series of works
connecting Lake Ontario to Montreal by 18u8, and a canal and
locks at Sault Ste. Marie by 1855. By 1861, forty ships a
year were sailing into Lake Superior from Europe.
A continuing high demand for bulk commodities such as
wheat, iron ore and forest products and advances in
shipbuilding technology led to enlargement and upgrading of
these navigation facilities as well as natural channels in
the connecting waterways, to allow more rapid and safe
r '.-— - - n » r .- - —. - --~ —- —~.‘~»— s~—~-.-——-——-»»~—————~——--———r
 passage of larger vessels.
The concentration of much of the

































































































































































The trenches dredged into the lake bed as approach








trapping material on the updrift side while increasing
erosion in their lee.














navigable depths for today's marine fleet.
Until recently, very little consideration was given to
the quality of the material being dredged and no special
"



















irreversible harm being done to this natural system.
The
role of dredging activities in creating or aggravating
environmental problems must be better understood in order to
determine what improvements can be made to minimize any
harmful effects associated with it, and it is to this
problem that this report primarily is addressed.
11
  
Purpgse and Extent 9; Qredqinq
Dredging is a process by which sediments are removed
from streams, lakes, and coastal waters, transported either
by the dredge itself, a scow, pipeline, or truck, and
discharged into the water or on land.
The usual purpose of dredging is to maintain, improve
or extend navigable waterways, to create or improve harbour
facilities, to extract resource materials such as sand,
gravel or shell, to create reclaimed land, or to remove
undesirable materials.
The dredging process involves four basic actions:
(a) Loosening or dislodging the material
(b) Lifting it to the surface
(c) Transporting it to the disposal site
(d) Disposing or placing the material
In some cases the presence of water is a disadvantage,
in others it can be a definite advantage. Disadvantages
are, among others, the inability of the operator to see what
he is doing, and the risk of dispersion of any material
dislodged but not transported, especially when there is a
current. Advantages are the use of water in hydraulic
12
 transport through pipelines, and the low cost of
transporting the material by scow or hopper dredge which is
generally a fraction of the cost of land transportatiOn per
ton mile.
The loosening or dislodging action can be in the form
of penetrating and grabbing, raking, cutting, drilling and
blasting, or hydraulic scouring. The lifting action can be
by vertical hoisting using cables or hydraulic power,
suction and inclined hoisting employing an endless belt
principle. The transporting is done by using pipelines,
scows, hopper dredges, trucks, or by overcasting. The
disposal function of the operation is accomplished by
discharging from a pipeline, dumping from trucks, bottom
dumping or pumping from scows or hoppers. In some gredging
operations these four actiOns are carried out continuously
and concurrently by a single piece of dredging equipment
such as a cutter-suctiOn dredge with pipeline. other
methods employ two or more units and perform the action
separately and intermittently.
The materials involved in dredging vary in particle
































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































 Over 71% of all dredging done on the lakes is
_ undertaken in support of navigation at the many harbors and
connecting channels throughout the lakes. Recreation
harbors, harbors of refuge and fishing harbors constitute a
minor portion of the 71%. Sand and gravel mining from the
lake bed contributes the remaining 29% of the total dredging
on the lakes.
 
The dredging done for navigational purposes is
accomplished both by Government dredges and contractor
dredges. The U.S. Army Corps of Engineers operates four (a)
hopper dredges, two (2) dipper dredges, one (1) pipeline
dredge, four (a) clamshell dredges, twenty-one (21) tugs and
thirteen (13) scows in the Great Lakes area. Contractor
plant available on the lakes consiSts of sixteen (16) dipper
dredges. fifteen (15) pipeline dredges, fifty-three (53)
clamshell dredges, sixty-eight (68) tugs. and sixty-five
(65) scows. Combined employment amounts to about 1,800
persons and wages paid amount to $22,000,000 annually. Sand
and gravel operations are conducted by two (2) companies on
the lakes.
16



































































































































































































































































































































































































































































































































































































































































































One of the most useful indicators of the effect of
dredging on the environment is the state of the benthic
community in those restricted areas where dredging is
carried out or dredged material is deposited. The widest
diversity of the benthic community inhabits the shallower




















wave action, either by the breaking waves in the beach zOne
or by the orbital velocities of the water in the more
outlying zones. The area depicted in Figure H approximates




















closely approximates 20 percent.
It is further recognized that while only the
deleterious aspects are usually emphasized regarding
dredging activities, dredging operations can in fact have






























































































































































































































































































































































































































































































 is this phase of the work that in turn determines, to a
large extent, how each project will be executed.
Excavation; Of environmental concern during the
excavation phase are the creation of turbidity, the
destruction and disturbance of the benthos, the resuspension
of contaminated materials, the increased regeneration of
nutrients and releasing of noxious gases, and the generation
of floating scum and debris.
In harbour areas that are already significantly
polluted, thedisturbance caused by sediment removal is
generally considered to be of little envir0nmental
c0nsequence and may, in fact, be beneficial.
In non-polluted harbour and open water areas where
dredging for navigation or aggregate recovery takes place,
the creation of excessive turbidity and disturbance of the
benthos may be significant. Since contaminated sediments
are generally composed of very fine particles, the problem
is aggravated in river and channel locations where currents
are capable of transporting the colloidal and flocculated











































































































































































































































































































































































































































































































































rapid and complete; whereas under anaerobic conditiOns, the
process is usually slower, invariably incomplete, and
generally results in further degradation of the environment.
Once oxygen-depleted conditions occur regularly, pollution-
tolerant varieties of benthic organisms tend to gain
ascendency.
In some situations where toxic wastes are continually
being dumped into a lake environment, either from dredging
operations or frOm point sources, it has been found that
even the pollution-tolerant benthos have been eliminated and
the affected portions of the lakebed have ceased to be
productive. Since heavily contaminated dredgings frequently
consist of materials that settle very slowly, open—water
disposal of such materials may result in extensive areas
being smothered.
The increased awareness of potential detrimental
effects of dredging is also accompanied by a greater
emphasis on the potential beneficial aspects of dredging
activities 0n the envirOnment. Planning is the key to
unfolding the net benefits through the use of dredged
material for beach nourishment, land reclamation, creation

















































































































































































































































































































































































































































































































































































































































































































Contaminant introduction -- the introduction of oil,
heavy metals, pesticides, bacterial, viral, and
parasitic infections, which may have such impacts as





























































































































































































































































































































































































































































































































































































































or bucket dredges, (2) hydraulic or suctiOn dredges, and
(3) pneumatic dredges. Mechaniggl dredges include
clamshell dredges, dipper dredges, ladder dredges, and
draglines. The hydraulic types include plain suction
dredges, cutter suction dredges, trailing suction hopper
dredges, and dust-pan dredges. gnggggtig dredges are a
recent development and are not yet in use in North America.























Mechanical dredges rely on direct physical contact
between the excavator and the material to be dredged for
performing the dislodging actiOn. Most mechanical dredges
use scows to receive\the dredged material and to transport



















is dumped by scow into a shallow basin for subsequent










































































































































































































































































































































































































































































































































































































































 operated dipper dredge which can be used in every kind of
material.
(3) angline Qredges The dragline dredge is a crane
equipped with a special bucket. The bucket is placed in the
area to be dredged by means of a long boom or deadman post.
It is then dragged along the bottom and dumped when it
reaches the disposal site (the bank where the excavator is
located). Draglines can be operated from barges with
deposition of material into an adjacent scow. The main
disadvantage is that much of the material dredged is lost
during excavation. Sizes range up to 6 cubic meters (8
cubic yards).
(u) Dipper grggggs The dipper dredge is used wherever
powerful digging is required. Unlike the grab dredge, in
which the digging power is a functiOn of the weight of the
suspended bucket, the bucket of the dipper dredge is firmly
attached to a long, rigid boom which is forced into the
material to be dredged. The combined actions of forcing the,
bucket into the material and pulling the bucket through the
material provide muCh greater power for heavy digging. This
dredge is also equipped with power spuds which transfer the
entire weight of the front portion of the dredge to the
























meters (three-fourths to 16 cubic yards).




















an endless chain which moves continuously around a long,
inclined ladder in a fore and aft direction, while the















































































































































































































All hydraulic dredges operate on the principle of the
centrifugal water pump, whereby a vacuum is created on the
intake side of the pump and a pressure is created on the
output side. When the vacuum and pressure are great enough
to produce a velocity of about 3 1/2 meters per second (12
ft. per second), almost any material can be carried with the
water through the pump, much like an ordinary household
vacuum cleaner, except water is being drawn in instead of
air. Mixtures of material and water of up to 50% material-
50% water are possible, but on the average, the ratio is
around 15-20% material to 85-80% water. Descriptions of
various types of hydraulic dredges follow:
(1) glgig Suction Qggggg This is the simplest form of
hydraulic dredge and is used primarily for removing free-
flowing material such as loose sand, and either transporting
it over short distances or lifting it into scows alongside.
This dredge consists of a suction pipe, a centrifugal pump,
and a pipeline. the intake and pumped out the other side.
The barge is maneuvered by anchor lines. Plain suction
dredges are c0mmonly used for sand mining, sand bypassing,






















































































































thus controlling the movement of the intake into the
material to be dredged.














































































































boulders of up to no percent of the diameter of the
discharge line. A variety of cutterheads are also
available, including some with teeth for breaking up
limestone and other soft rock.
31
 (3) Trailing Suction Hopper Dredge This is a self-
propelled seagoing vessel rather than a barge, and dredges
by dragging the intake along the bottOm as the vessel moves
forward at speeds of up to three knots. Dredged material is
discharged into hoppers, located in the hull ofthe vessel,
which are emptied either at sea or in deep water by opening
the hopper doors. The material can also be pumped ashore.
The main advantage of this type of dredge is that it can
operate in channels without disrupting normal navigatiOn.
While specifically designed dragheads are used for raking
hard material, this type of dredge is particularly efficient
for dredging loose, free~flowing materials.
The two main disadvantages of this type of dredge are
that valuable dredging time is lost during disposal and the
overflow contains some fine particles of material which
settle back on the river bed in the dredged area.
\
(a) Dustpan Qgggggg Dustpan dredges are essentially
hydraulic pipeline dredges. At first glance, the dredge
looks similar to a cutterhead dredge; however, instead of
having a cutter on the end of the ladder, the dustpan dredge





































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































The U. S. Army Corps of Engineers (COE). in carrying
out the provisions of the River and Harbor Act, boundary
waters in the Great Lakes, with the exception of the South
East Bend Cut-off Channeland the approaches to the Welland
Canal.
[Corps of Engineers dredging responsibilities are
specified in Section 5 of the River and Harbor Act approved
a March 1915, which sets forth that channel depths referred
to in each project authorization, unless otherwise expressed
shall signify:
(a) The mean depth for a centinuous period
of 15 days of the lowest water in the
navigation season of any year in rivers and
nontidal channels.
(b) Where rivers have beencanalized, the
channel depth referred to shall signify the
depth at normal pool. 0n the Great Lakes the
depths are referred to low‘water datum as
established for the respective lakes.
(c) Unless otherwise provided in the project
authorization, channel depths specified will
be construed as actual dredging limits
(exclusive of overdepth dredging) and not as
the draft limits of vessels to be
accommodated.
(d) Where a width of channel is specified it

























































































































































































































































































































































































































































































































































































































































































































































































1969. Section 9 of the River and Harbor Act
of 1899 shall not apply to any facility
authorized by this Section.
(b) The Secretary of the Army, acting
through the Chief of Engineers, shall
establish the contained spoil disposal
facilities authorized in subsection (a) at
the earliest practicable date, taking into
cousideration the views and recommendations
of the Administrator of the Environmental
Protection Agency as to those areas which, in
the Administrator's judgment, are most
urgently in need of such facilities and
pursuant to the requirements of the National
Environmental Policy Act of 1969 and the
Federal Water Pollution Control Act.
(c) Prior to construction of any such
facility, the appropriate State or States,
interstate agency, municipality, or other
appropriate political subdivision of the
State shall agree in writing to (1) furnish
all lands, easements, and rights-of-way
necessary for the canstruction, operatiOn,
and maintenance of the facility; (2)
contribute to the United States 25 per centum
of the construction costs, such amount to be
payable either in cash prior to construction,
in installments during construction, or in
installments, with interest at a rate to be
determined by the Secretary of the Treasury,
as of the beginning of the fiscal year in
which construction is initiated, on the basis
of the computed average interest rate payable
by the Treasury upon its outstanding
marketable public obligations, which are
neither due nor callable for redemption for
fifteen years frOm date of issue; (3) hold
and save the United States free frOm damages
due to censtruction, operation, and
maintenance of the facility: and (a) except
as provided in subsection (f), maintain the
facility after completion of its use for
disposal purposes in a manner satisfactory to
the Secretary of the Army.
(d) The requirement for appropriate non-
Federal interest or interests to furnish an




construction costs as set forth in subsection
(c) shall be waived by the Secretary of the
Army upon a finding by the Administrator of
the Environmental Protection Agency that for
the area to which such construction applies,
the State or States involved, interstate
agency, municipality, and other appropriate
political subdivision of the State and
industrial concerns are participating in and
in compliance with an approved plan for the
general geographical area of the dredging
activity for construction, modification,
expansion, or rehabilitation of waste
treatment facilities and the Administrator
has found that applicable water quality
standards are not being violated.
(e) Notwithstanding any other provision of
law, all costs of disposal of dredged spoil
from the project for the Great Lakes
connecting channels, Michigan, shall be borne
by the United States.
(f) The participating non-Federal interest
or interests shall retain title to all lands,
easements, and rights-of-way furnished by it
pursuant to subsection (c). A spoil disposal
facility owned by a non~Federal interest or
interests may be conveyed to another party
Only after completion of the facility's use E
for disposal purposes and after the
transferee agrees in writing to use or
maintain the facility in a manner which the
Secretary of the Army determines to be
satisfactory.
(9) Any spoil disposal facilities
constructed under the provisions of this
section shall be made available to Federal
licensees or permittees upon payment of an
appropriate charge for such use. Twenty-five
per centum of such charge shall be remitted
to the participating non-Federal interest or
interests except for those excused from
contributing to the coustruction costs under
subsections (d) and (e).
(h) This section, other than subsection (i),
shall be applicable only to the Great Lakes
and their connecting channels.
39
 




   




(i) The Chief of Engineers, under the
directiOn of the Secretary of the Army, is
hereby authorized to extend to all navigable
waters, connecting channels, tributary
streams, other waters of the United States
and waters contiguous to the United States, a
comprehensive program of research, study, and
experimentatiOn relating to dredged spoil.
This program shall be carried out in
cooperatiOn with other Federal and State
agencies, and shall include, but not be
limited to investigations on the
characteristics of dredged spoil, and
alternative methods of its disposal. To the
extent that such study shall include the
effects of such dredge spoil on water
quality, the facilities and perSOnnel of the
Environmental Protection Agency shall be
utilized.
Joint EPA/COE Responsibilitieg
The Environmental Protection Agency reinforces efforts
among other Federal agencies with respect to the impact of
their operations on the environment. In accordance with
specified goals regarding EPA's interaction with other
agencies. the federal H2152; .139le 9222.29; Pic; 2: $9.12
establishes for the 0.3. Army corps of Engineers the
authority to issue permits -- after public notice and
opportunity for public hearing 4- for disposing of dredged
material in specified areas. The Corps is therein
authorized to issue permits for the discharge of dredged or
fill material into navigable waters at disposal sites which
have been identified as a result of the application of
guidelines developed by EPA. It should be noted, however, ‘\
“0




































designation is made on the basis of economic impact on
anchorage and navigatiOn.
Likewise, the Enviroumental Protection Agency is
provided by the Act with a veto power over the Corps'
designation of any disposal site which may have an adverse
effect on municipal water supplies, shellfish beds, fishery




 U.S. Department of the ;nteri9{
Bureau of Sport Fisheries and wildlife
Fish and Wildlife Service:



































































































































































































































































































































































































































































































































































































   
Department 9; Public ﬂorks, Canada;
About 95% of all governmental dredging in Canada is
carried out by Public Works, Canada, either by contract or
by departmentally OWned plants. The Department of Public
Works (DPW) owns and operates a fleet of 23 dredges. The
responsibility of D.P.W. for these dredging activities is
based 0n the "Public Works Act," particularly on sectiOn 9a:
"management, charge and direction of ....the construction
and repair of harbours, piers and works for improving the
navigation of any water, and the vessels, dredges, scows,
tools, implements and machinery for the improvement of
navigation," and section 37: "Whenever ..,..the minister
charged with any work for the improvment of navigation,
directs any work tobe performed in any navigable water for
the improvement of the navigation thereof, it shall be
1awfu1..... to enter upOn, dig up, dredge and remove any
part of the bed of such navigable waters..... as may be
directed....by the minister for the improvement of the
navigation."
Recently, the programming and funding has become the
responsibility of the user departments, such as the
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Elements in Dredged Materials"























































quality and aquatic organisms under varying
environmental conditions.
ESTIMATED COST: $193,500













































































































































































































































































































































































   
PURPOSE: The purpose of this study is to develop a
comprehensive methodology for providing guidelines for
further research into problems associated with confined
and unconfined land disposal of dredged material and
assistance in the identification of suitable sites for
disposal facilities. Specific research tasks will
consider the determination of the nature, magnitude,
and importance of regional differences in dredged
material characteristics and disposal siting
constraints, development of an interaction matrix,
determination of unit measures for parameters,
refinement of the parameter list and development of a .
preliminary assessment methodology.
§§_T_;MAT_E_J_D COST: $99,970




TUB! TITL_; "Collection and Assessment of Data on Land
 
Disposal Sites and the Selection of Initial Test Sites"


























































for the purpose of identifying sites for detailed



















the two types of disposal operations.
\
Esngmggp cost: $100,825
SCHEDULED COMPLETIQE DATE: October 1973
******















































































































 quent spread of dredged material into surrounding
envirOnments. Emphasis will be placed on utilizing
sound engineering principles for design and
construction of economically feasible and operationally
practical dikes. New innovative designs, construction
materials, and construction methods will also be
investigated and promising concepts will be
recommended.
ESTIMATEQ COST: $38,000
SCHEDULEQ COMPLETION DATE: June 197“
******
STUD; TIEL : "Identification of the Nature and Distribution
of Objectionable Environmental Conditions in Confined
Disposal Areas"
CONTRACQQB; Arthur D. Little, Inc., Cambridge, Massachusetts
PURPOSE: The purpose of the study is to identify specific
objectionable environmental cenditions in COnfined
disposal areas relating to operational and management



































































































































































































































































































































































































































































































































































































































































 spoil island development. A survey to locate sites
suitable for experimental field tests and actual spoil
island and marsh creation will be made utilizing the
criteria identified in the study.
ESTIMATEQ COST: $86,438
§QEEDULED COMPLETION BATE: March 197“
******
STUD! TITLE; "Productivity of Minor Marsh Grass Species and
Their Substrate Selective Properties (Atlantic Coast
Area) "























bution, physiological activity. and substrate






































 web, the factors which regulate growth in natural and
dredged material disposal areas, and the modifications
of the dredged material initiated by plant root system
development.
ESTLMATEQ QQST: $69,100
SCHEDULED COMPLETION DATE: June 197“
******
STUD! TITLE: "Productivity of Minor Marsh Grass Species
(Gulf Coast Area)"
CONTRACTOR: Louisiana State University Baton Rouge,
Louisiana
PURPOSE; As a companion effort to the one described above,
this study is measuring the primary productivity of a
range of minor marsh grass species in saline, brackish,
and fresh marshes in Louisiana. The one-year effort
will compare results of production measurements using
harvested plot techniques combined with loss
measurements, with net production as measured by gas
analysis. This effort, plus the one described above,
60
 are among several being initiated to consider from
several aspects and on a regional basis, which species
are most suitable for establishing marshes created
using dredged material.
EgggygTED QQST: $24,370
SCHEQULED COMPLETION DATE: June 1971}
******
STUD TITLE: "Modeling of Ecological Succession and
.5"-
Production in Estuarine Marshes and on Spoil Islands"
CONTgACTOﬁ; University of Virginia Charlottesville, Virginia
PURPOSE: The five basic goals of the research are to accur-
 
ately characterize the environmental parameters
required for establishment, growth, and development of
various marsh system components, to develop adequate
models of the establishment, growth, and development of
major marsh plant species, to develop a realistic
simulation model of marsh succession and production, to
refine the model so that it is capable of simulating






























































































































































































































































































































































































































SCHEDULED COMPLETION DATE June 1974
*****$










































































































































































































































































































































































































































































































































SCHEQQLED COMPLETION DATE: October 1973
******
STUD; TITLE; "COncept Development for\Appurtenant
Containment Area Facilities for Dredged Material
Separation, Drying, and Rehandling"
CONTBACTogg Hittman Associates, Inc.. Columbia, Maryland
gyggggg; The purpose of this study is to develop concepts
for facilities at land disposal sites for the
separatiOn, drying, and rehandling of dredged material
in order to premote utilization of dredged material as
a resource and increase the life of disposal sites.
Concepts will be provided for dredged material
separation to be used where, through processing, useful
resources could be separated from unusable materials
and made available for landfill or construction
materials. Concepts will also be developed for
reducing the moisture content of dredged material to




































































































































































concept of using certain dredged materials, with or
without improvement of physical properties, as a
marketable resource.
ESTI TEE COST: $66,793
66
 
 SCHEDULED COMPLETION DATE; November 1973
#*****
 
STUDY TITLE: "Investigation of Legal, Policy, and
Institutional Constraints Associated with Dredged
Material Marketing and Land Enhancement"
CONTRACTOR; American Technical Assistance Corporation
McLean, Virginia
gggggggi The objectives of the study are to identify and
analyze the legal, policy, and institutional
canstraints which relate to dredged material marketing
and disposition. A thorough survey and assessment will
be made of existing legislation and regulatory\measures
under whichthe 0.8. Army Corps of Engineers operates
regarding the disposition of dredged materials which
have existing or potenial value for marketing or other
beneficial uses. Recommendations will be made for
changes which could result in a benefit to the corps




























































































































































































































































































































































































CONTRACTOE; U.S. Army Corps of Engineers



















































potential of dredged materials. E
ESTIMATED COST: $112,000
SCHEDULED COMPLETION DATE; June 1970
 
******



















and Dredged Material Disposal"
69






































for turbidity control in dredging and disposal




















Es'uggm (3082?; $22. 200










































factors affecting dredging volumes and to predict





COMPLETION DATE October 31, 1973
 
******
STUD! TITLE: "Use of Dredge Spoil for Landfill"
COQIRACTOR: Northwestern Unversity
Evanston, Illinois
PURPOSﬁ: This study consists of a c0mprehensive examination
of the engineering properties of dredged material in a
confined disposal area in the Great Lakes and an





SCHEQULEQ COMPLETION DATE; September 30, 19714 (This study
has recently been granted a one-year extension.)
******




CONTRACTOR: University of Michigan
Ann Arbor, Michigan
PURPOSE; The purpose of this study is to delineate the
nature and functional mechanisms of the release of
pollutants to the aqueous enviroument during sediment
dredging and/or disposal activities.
ESTIMATED COST: $275,000
SCHEQULED COMPLETION DATE: October 5, 1975 .
* * * * * *
STUDY TITLE: "Dredged Spoil Disposal Guidelines"
CO BACTO_; Wapora, Inc., Washington, D.C. and Lulejian and
Associates, Arlington, Virginia
gURPOSE; The purpose of this study is to develop planning
guidelines for use by Federal, State, local, and




 ESTIMATED QQST: $58,310





































CONTRACEQB; U.S. Army Corps of Engineers




































































































































































































































































































































































































































































































SQQDX EITLE: "Investigation of Subaqueous Borrow Pits as
Potential Sites for Dredged Material Disposal"
CONIRACTOR; U.S. Army Corps of Engineers
PURPOSE: This study includes an inventory, survey of
 
existing knowledge. description, and classification of
existing and preposed subaqueous borrow pits in the
nationa's estuarine and inner continental shelf areas.
Attention will be focused on dimensional parameters and
locatiOn as well as the ecological significance, nature
of creation activities, and other aspects relevant to
determining the nature and extent of the feasibility of
using borrow pits as a dredged material disposal
alternative.
ESTIMATED COST: $55,500
§Q§§Qﬂ§§2 COMPLETION DATE: June 197“
******
75
 §gggx TITL : "State-of-the-Art Review of Ecosystem Modeling
Pertinent to Dredged Material Research"
CONTRACTOR: U.S. Army Corps of Engineers
gyggggg; The purpose of this effort, initiated in July
1973, is to conduct a comprehensive review of the
current state-of-the«art of ecosystem modeling relevant
to the Corps' Dredged Material Research Program and
applicable to environmental problems associated with
dredging and disposal projects. objectives are to
recommend which types of existing ecological models are
applicable to various environmental problems associated
with dredging and dredged material disposal and to
identify private, State, and Federal ecosystem modeling




SCHED E9 COMBLEEION DATE: June 197“
******
76
 STUD! TITLE; "Design and Establishment of Estuarine
Ecosystem Simulations (Phase I)"
CONTRACTOR; U.S. Army Corps of Engineers
PURPOSE: This effort will result in the design and
 
establishment of physical simulations of estuarine
ecosystems with realistic tidal fluctuations, flow
velocities, and residence times suitable for studying
nutrient and metal cycling and metabolism of shallow
estuarine communities as affected by dredged material
disposal. An objective of the physical simulations
will be to investigate techniques of mOnitoring
community metabolism of estuaries or physical models of
estuaries by analysis of semicontinuous dissolyed
oxygen data.
ESTIMATED COST: $205,000
SCHEDULED QQMPLETION DAIE; June 197“
******
77































































































































































































































































































Marsh Plant Establishment Techniques:
Natural"








The purpose of this study is to identify, discuss,
evaluate techniques for natural and induced
establishment of those plant species suitable for marsh
creation in aqueous habitats of the United States.
The
study will include consideration of such factors as
establishment of enhancing or mitigating factors,
nursery or field production costs, processing and




factors pertinent to the selection of species for use
in freshwater, estuarine, and marine (including
 SCHEQULED QQMPLETION pATE: July 197a
******
CANADA
STUD; TLTLE; "Pilot Island for Disposal of Contaminated
Dredgings"
CONTRACTOR; Management: D. P. W.





29329§§5 The purpose of this project is to study the
behavior of contaminants in an artificial island. The
study is expected to indicate appropriate operating
procedures for filling such an island, determine the
extent of contamination in the displaced and
supernatant water, develop necessary treatment methods
where required, determine the quantities of
contaminants leaving the‘island with the outflow of
water through dikes of different cross section, through






























































CONTRACTOR: Model Tests: Queen's University, Kingston,
Ontario
Full Scale Tests: Contract not yet awarded
§

























































































































































































































































































PURPQ§§3 The newly developed "Pneuma" system has not yet
been introduced into North America. A preliminary
assessment has been carried out.
ESTIggTED ggs : $3,000
SCHEDULEQ COMPQETION DATE; March 1973
t t * * * *
§gggg TITLE: "Assessment of Shrouded Clamshell Buckets"
magma; D-P-w-
gyggggg; Quantative evaluation of the effectiveness with




scgEnUng COMPLETION QATE: November 197a
******
83






§gg9_ TlTLE; "Disposal of Dredged Material with a High
Organic Content"
CONTRACTOR; D. P.W.
PgRPOSg; The purpose of this project is to develop a
cempatible method of disposing of polluted dredged
material almost entirely of organic origin.
§§g;gATED COST: $100,000
SCHEDULED COMPLETION QATE: January 1975
 
******
STUQX TLTLE; "Development of a Simple Procedure for
Disposal of COntaminated Dredgings"
CONTBACTOR: Pollutech PollutionAdvisory Services Ltd.
PURPOSﬁ: The purpose of this project is to provide a simple
test procedure to biologically characterize dredged
materials. The project will determine selectivity and




 ESTIMAT D COST: $12,0Q5
SCHEECLED COMPLETION DATE; February 31, 197“
******
giggg TITL : "Development of Guidelines to Assess the
Pollution Potentialof Different Dredging Methods,
Transportation and Disposal Techniques"
QQNTRACTOR: R.L. Walker and Partners
ggggggg; The purpose of this project is to establish
guidelines to facilitate evaluation of specific
dredging, transport and disposal programs On a
consistent basis and to facilitate determination of the
combined dredging/transport/ disposal practice least
likely to contribute to their deterioration of water































































































































































































































































































































































































































































































































































































































































































































 CONTRACTOR; B.G. Krishnappan - CCIW Hydraulics (and
contract hardware)
PURPOSE: Model tests on the dispersion of dumped materials
———.
 
in deep, mid-lake environments and the significance of
stratification of the water column. At the present
time, Great Lakes data is almost c0mpletely absent and
no theoretical analysis is available as a viable



























STUD; @LTLE: "Construction and Evaluation of Lake Column
Simulators"













































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































desirable textural conditions, the ability to support
plant growth, and the relative uptake (plant) and
residue (in soil) of various tOxic/trace metal



















sites in the lower Great Lakes in 1973.
ESTIQATED COST: $4,000








































complexes in dredged sediments under different
93
  
conditions, and in particular the possibility of
release of macro and micro nutrients (or toxics) by the
leaching action of rainwater or groundwater percolation
. . . and return to the Lakes. Special attention is
being given to both laboratory and in situ field
Lysimeter studies.
i ESTIMATED COST; $20,000




TUD; TITLE; "Metal Fulvate Complexes"
..———.—




URPOSE; To complete ongoing studies on metal fulvate
complexes in relation to natural and artificial
chelation activity -obtaining thermodynamic data on



















































































































































































































































































QONTRACTOR3 H.G. Acres - Ontario (Contract Liaison, Lakes
Research Division, CCIW)
PURPOSE; To complete an overview of the problems and
success of removing and decontaminating bottom
sediments and to consider such in relation to dredging
and dumping practices in the Great Lakes.
ESTIMATED COST: $38,500
SCHEDULED COMPLETION DATE: August 1972
******
STUD! TITLE; "Lake St. Clair - Pilot Island Study"
CONTRACTOR: Chemex-Envirocon Ltd. in conjunction with Lakes
Research Division - CCIW, Environmental Protection
Service, and Ontario Provincial agencies.
PURPOSE; To assess the background influenceswhich might
affect the character and effectiveness of the DPw pilot
island project, with particular emphasis on provisiOn
of background data relating to site selection; but also
in relation to advise on dredging locality and
96
 
 assessment of initial materials behavior as deduced
from cores and Lysimeter studies.
ESTImgggp 995T: $2,500
SCHEDULED COMPLETION DATE: March 1974'
******
STUD; TITLE: "Study of a Dredge/Dumping Plume - Brente,
Lake Ontario"
CONTRACTOQ; Chemex-Envirocon












































































Mitchell Bay, Toledo Islands (in cooperation with 0.5.
agencies)"
QONTRACTOR; C. C. I. W.
PURPOSE; To COmplete a field survey and selective sampling
program to assess the affects of dredging, dumping and
disposal at seme period of time significantly after the
activities were originally complete (six months to ten
years or more).
ESTIQATED COST; $5,000 (approx.)
SCEEQULEQ COMPLETION DATE: Fall 197“
******
STUD! TITLE; "l97u-5 Field Studies at Point Pelee"
O
RACTOR: C. C. I. W.. Parks Canada. Ontario Prov.
Agencies. (Possibly some contract work)
U OSE: To further investigate the natural processes of
 




















































dredge to assess the form of bottom topography

















impact 0n the benthic community.




















full report to be available mid-1975.




























































































































































































































Harbour, Lake St. Clair and Humber Bay.




































































Lake Column, Simulator Studies"










































































paid to those more toxic compounds.




 SCHEDULED COMPLETION DATE: Preliminary analyses to be
completed by fall 197“
******
Sgggg TITLE; "Review of literature, review of all
experimental and field data available at CCIW,
compilation and preparation of written material for
incorporation in Second Report of the Canada/v.8.
Working Group on Dredging in the Great Lakes."
CONTRACTOR; CCIW with some contract support in preparation
of documents, and literature research.
PURPOSE: To complete the CCIw contributions to the
Canada/0.5. IJC Report on Dredging and associated
activities in the Great Lakes.
ESTIMATED CO§T; Not yet costed
S EDULED QQMELETLON DATE: Draft material early calendar
1975.
t * t * * *
101
  
Dredging gpg Disposal Sites
gangdiag gitgs
\The Dredging Inventory for the Canadian Section of the
Great Lakes System (See Appendix B) outlines dredging
activities carried out since 1966 and projects expected to
take place before the end of 1977. Included are all sites
which are on waters covered by the Agreement. The Inventory
indicates that the most significant requirement for dredging
activities is for navigation, with mining and land
reclamation requiring only very small quantities to be
dredged. Dredging carried out prior to 1966 has not been
included since pollution informatiOn is not available for
that period. .
The total quantity of material which was dredged for
purposes of navigation from 1966 to 1973 inclusive was 20
million cubic meters (27 million c.y.) and the estimated
quantity for 197a to 1977 inclusive is 9.1 million cubic
meters (11.9 million c.y.). Dredging for the purpose of
sand mining is secondary with a total for the years 1966 to
1973 inclusive being only 1.9 million cubic meters (2.5
million c.y.). Land reclamation is almost insiginifcant,
with a quantity of 114,000 cubic meterSc (149,000 c.y.)








































































































































































































































































































































































many small projects cannot be predicted more than two to
three years in advance. It is for these reasons that the
forecast for 1975 and beyond show considerably lower annual
quantities than those actually dredged before 1973.
Maintenance dredging is often reduced during years of high
water, and increased during periods of low water. Such
factors should be taken into consideration when using the
inventory of past and future dredging quantities.
The portion of the Inventory Report dealing with the
characteristics of recognized pollution is entitled, "Soil
Test Results." The information has been provided by the
Ministry of the Environment of Ontario. It is intended to
provide pollution information on past and projected sites,
however, information is not available for all the dredging
sites listed in the first section of the Inventory.
Wherever possible, the Inventory indicates the types of
dredging equipment used for each project including the type
of disposal equipment used in the transportation of dredging
material.
Appendix B also lists the disposal sites. In most
cases, open lake, deep—water disposal has been carried out.





















































































































































































































































































































































































































































































































in the Inventory represent the dredging averages prior to
1969 and what is projected as the average quantity to be
removed annually upon completion of diked disposal areas at
the various harbors.
The average annual quantity of material dredged for
purposes of navigation is about 6,750,000 cubic meters.
Dredging for the purpose of sand mining amounts to about
500.000 cubic meters annually.
In fulfilling the requirements of PL 91-611, the Corps
of Engineers must provide diked disposal areas for 71
navigation projects (See Appendix B) which have polluted
materials to be dredged. Each site will provide sufficient
capacity to accommodate all dredging, both private work and
navigation channel dredging, for a period of ten (10) years.
Several features of this law have caused some delay in
getting the projects to the construction stage. Local
interests must provide the site (in public ownership) and
agree to maintain the filled area upon c0mp1etion of the
program. Additionally, local interests must centribute 25
percent of the canstruction costs unless the local region is
in compliance with water quality improvement plans. If
106
  
 approval of such plans is obtained from the Environmental
ProtectiOn Agency, a waiver of the requirement for a cash
contribution can be made and construction is at full Federal
cost. The construction cost of this diked disposal area




 LEGISLATION AND REGULATIONS
Elsie;
ggdergl
The Federal system used to control dredging and other
work in the navigable waters of the United States is
c0mposed of three elements: (1) legislative acts that
express the intent of the Congress; (2) regulations
published in the Egdggg; Begigtgg which implement the
legislation with a workable administrative prOgram; and (3)
criteria and/or guidelines that are developed to expand or
delineate requirements in the Acts and/or Regulations. Each
successive step is more explicit regarding procedures.
Currently, there are seven Acts of Congress that may
have a direct impact upon the findings, conclusions, and
recommendations that are contained in this report. In
chronological order, they are: (1) the Biggg and gggbgg
Ag; 9; lggg (33 U.S.C. 401) which regulates dredging and
construction in navigable waters; (2) the Bigg; and gagggg
Ag; 9; 129; (33 U.S.C. 565) which regulates dredging that
may connect to, or be in the area of, a Federal project; (3)
the zigh gag wildlife Coordination Act g; 1956 (16 U.S.C.
661) which requires, amOng other things, that any control or

























agency; (a) the National Environmental Policy Act 9: 12§_


















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Figure J illustrates the procedures involved in
processing an application for a permit to dredge in
navigable waters of the United States.
112
   
  
Statg
Although Federal law is paramount over navigable
waters, State law must be honored as well since proprietary
and public trust rights in submersible and submerged lands
of the Great Lakes come under State law.
It is not possible in this report to summarize
adequately all statutory and case law, regulations,
legislative and executive policy declarations, and related
legal references for each of the States. However, there are
five chief sources of legal power at the State level for
achieving coastal zone management: (1) gggggmnatiOn. g;
eminent domain, pggg; whereby the State may take private
property for a public purpose, subject to the payment of
just compensation: (2) police pgwgg wherebythe State may
regulate the use of private property for the public welfare
without the payment of compensation; (3-u) gaging gag
§pgggigg pgggrg which can be used to grant or withold
particular monetary benefits to encourage desired
objectives; and (5) the 993393 lg! Eggs; ggggrigg which
states that the seabed and superadjacent water adjacent to
the coast is the subject matter of a trust, of which the
State is the trustee and the public is the beneficiary.
113
 Rules and regulatory procedures vary between States and
within States, but all provide for control of dredging
operations to insure that damage is not done to other
natural resources. For example, in New York, dredging is
regulated by the New York Department of Environmental
Conservation as it enforces the following provisions of
Section 15-0505 of the Environmental Conservatigg La! 9; Egg
York;
 
1. No person or local public
corporation shall excavate or place fill ;
in the navigable waters of the state, or r
in marshes, estuaries, tidal marshes and
wetlands that are adjacent to and
contiguous at any point to navigable .
waters as defined by sub-division four »
of section two of the navigation law and
that are inundated at mean high water
level or tide, unless a permit therefor
shall have first been obtained pursuant
to Subdivision 3 hereof. For the
purposes of this section fill shall
include, but shall not be limited to,
earth clay, silt, sand, gravel, stone,
rock, shale, concrete (whole or
fragmentary). ashes, Cinders, slag,
metal, or any other similar material
whether or not enclosed or contained by
(1) crib work of wood, timber, logs,
concrete or metal, (2) bulkheads and
cofferdams of timber sheeting, bracing
and piling or steel sheet piling or
steel H piling, separated or in
combination. Nothing in this section
contained is intended nor shall be
construed to limit, repair or affect the
memorandum of understanding which any
state department enters into with the
Department of Environmental Conservation
or the general powers and duties of the
Department of Transportation relating to
canals or the general powers and duties .
111; ;
 
 of the Department of Environmental
Conservation relating to flood control.
2. A persou or local public
corporation desiring to make such
excavation or fill shall make
application to the department setting
forth the character and extent of the
work proposed and such other information
as the department may require. The
application shall be accompanied by
drawings, plans and specifications
showing the location and details of the
proposed work.
3. The department, before granting
such permit shall ascertain the probable
effect on the use of such waters for
navigation, the health, safety and
welfare of the people of the state and
the effect on the natural resources of
the state, including soil, forests,
water, fish and aquatic resources
therein, likely to result frOm such
channel excavation or fill.
u. The department shall review plans
and may grant such permit, or may
issuance of such permit prescribe 3
modifications of such plan in order to
safeguard life or property against
danger or destruction and to make such
navigable waters safe for use by the
public, or it may refuse such permit.
5. The provisions of this section
shall be in addition to and shall not
affect or replace the provisions of
section 15-0501 requiring a permit for
the alteration of certain streams or the
removal of sand, gravel or other
material therefrom, except that the
department may by regulation provide
that only one application for permit
need be filed in case the relief sought
pertains to work in such streams which
are also navigable waters of the state.




















approved by the Board prior to the start of the project, to
verify that all such projects are in keeping with the Water
Quality Standards for the waters of the State.
In approving plans for dredging operations, the Board
recommends that dredgings be treated in the most practicable
manner, including adequate settling and skimming. The Board
also recommends that larger projects utilize a cutterhead
suction dredge instead of a clamshell.
Subsequent to the Board's approval, approval must also
be obtained from the Indiana Department of Natural
Resources.
Dredging activities are regulated by the Minnesota
Pollution Control Agency in accordance with the Lays
Relating to the Minnggggg Pollution ggggrol AggngyL
Chapters 115 and 116, Statutes, 1971.
The Michigan Department of Natural Resources is
authorized by the great Lakes §ubmgrgeg Langg Act of that
State, to grant, convey or lease certain unpatented lake




including the bays and harbors thereof, belonging to the
State of Michigan or held in trust by it; to permit the
private and public use of waters over submerged patented
lands and the making of agreements limiting and regulating
the use thereof. The Act authorizes the Department to lease
state-owned bottomlands for commercial marinas or private
yacht harbors, and the issuance of coustruction permits to
dredge or make other alterations to submerged bottOmlands.
Certificates are also authorized for the disclaimer of
certain types of accretion, or the location of the statutory


















































































































































































































































































































































































































































































































































Canada, but thatthe lack of a single set of laws or
regulations may present certain difficulties in uniformly
dealing with the envirOnmental problems of dredging. The
coordination and rationalization of the existing laws and
administrative procedures without additional regulatious or
statutory provisions may be sufficient to ensure an adequate
and uniform approach to protect the environment from
dredging activities.
The distribution of legislative powers between the
Federal government and the provincial governments is found
in Sections 91 and 92 of the British North America (BNA)
Act. Section 91 of the BNA Act gives the exclusive
legislative authority to the Parliament of Canada over
certain classes of subjects including "Navigation and
Shipping."
Under SectiOn 108 and the Third Schedule of the BNA Act
the transfer by the provinces to the Federal government of
all canals, public harbours, lighthouses, piers, steamboats,
dredges, public vessels and river and lake improvements at
the time of confederation further emphasized that dredging
was specifically intended to ceme within Federal
jurisdiction under the Navigation and Shipping class of
subject matter.
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 Section 92 of the BNA gives the prbvincial legislatures
exclusive jurisdiction over "Property and Civil Rights in
the Province." UnderSection 109 the Province of Ontario was
given control and OWnership of crown lands in Ontario.
These sections give the province the c0ntrol over natural
resources -- including land, air, water and land under the
water. It is through the very broad power over property
that the provinces have direct jurisdiction over all
resources and thus some indirect control over dredging.
The Federal power over navigatidn and shipping has been
interpretted broadly. In Montreal v. Montreal Harbour
Commissioners, (1926) D.L. R. 800, the Privy Council stated
that "there is no doubt that the power to control navigation
and shipping conferred on the Dominion by s. 91 is to be
widely censtrued." The association of the terms "navigation"
and "shipping" in the one class of subject without
limitation would suggest that local as well as
interprovincial or international navigation and shipping
fall within exclusive Federal authority. A majority of the
Supreme Court of Canada reached this conclusion in Reference
re Validity of Industrial Relations and Disputes




None of the provincial statutes reviewed by the Working
Group contained any direct reference to dredging. In seme
cases it might have been desirable to make direct reference
to dredging rather than to describe a broad class of
disposal activities which included dredging. However, to
directly control the disposal of dredged material would
amount to the control of an integral part of dredging itself
and would be beyond provincial jurisdiction. The Supreme
court of Canada considered the disposal of dredged material
an integral part of a dredging operation in Paul v. Regina
(1907) 38 S. C. R. 126.
The province is not precluded from enacting legislation
that specifically refers to dredging. However, because the
disposal of dredged material is an integral parttof the
dredging operatiOn it is difficult to regulate it under the
property and land use jurisdiction without risk of
encroaching on Federal jurisdiction over navigation.
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NAVIQABLE WATERS PROTECTION ACT
The Navigable Waters Protection Act R. S. C. 1970
Chapter N-19 is One of the statutes through which the
Federal government has exercised its jurisdiction over
navigation and is designed to protect water as defined in
the statute by prohibiting the building or placement of any
work in, upon. over, under, through, or across a navigable
water without approval of the Minister of Transport.
According to the Act 19;; includes "any dumping of fill or
excavatiOn of materials from the bed of a navigable water."
Generally the Act can control dredging and dumping but this
could result from different sections of the Act depending on
the circumstances. An approval granted by the Minister in
respect of a work and the site and plans pursuant to this
Act is only an authorization to interfere with the public
right of navigation to the extent of the work for which site
and plans have been approved. The approval of the Minister
is not an approval of canstruction nor an authorization in
respect of any statute, regulation or bylaw. Federal,
Provincial or Municipal which may require some other form of
authorization in respect to construction, land use, noise,
weed or pollution control, zoning or like matters nor does
such approval of the Minister vest in the recipient any
title, easement, restriction or other property rights in
122


















































































































application under section 6.






























































































 QTHER STATUTES AFFECTIN§_DREDGI§§
PROVINCIAL ACTS
Dredging may indirectly be affected by other acts, both
Federal and provincial. The following Ontario Acts are
examples of Acts which in many circumstances indirectly
exercise significant controls over a dredging activity:
1. The Ontario Water Resources Act
ii. The Environmental Protection Act
iii. Beds of Navigable Waters Act
iv. Public Lands Act
v. The Conservation Authorities Act
vi. The Beach Improvement Act
vii. Public HealthAct
mmmagmm
The direct control of resources within a province gives
the province jurisdiction over water and air pollution and
other environmental matters. Subsection 32(1) of the
Ontario Water Resources Act prohibits the discharge or
deposit of any material of any kind into water that may
impair the quality of the water. This subsection gives the
Ontario Ministry of the Environment authority to require
that the dredged material be disposed so that it does not
pollute the waters. A dredged material may or may not be of
such a type that it will impair the quality of the water.
In practice, the Ministry of the Environment advises by
letter whether the material to be dredged is a material that
may impair the quality of the water and what water quality
125
 should be maintained. The Ministry does not issue a permit
but rather advises the applicant what it considers
acceptable within the terms of the Ontario Water Resources
Act.
The Environmental Protection Act also contains general
provisions for any kind of contaminants being discharged to
any part of the natural environment. It has more suitable
application for control of continuous emissions from
industry or automobiles. The Ontario Water Resources Act .
deals specifically with water and is the more appropriate
provincial environmental legislation to apply to dredging.
 
The ﬁggg 9g Navigable Waters Ag;
In most cases the provincial crown owns the bottom of
the waterbody that the applicant is proposing to dredge.
Many dredging operations are done in conjunction with some
kind of constructiOn, and therefore it is often necessary
for the applicant to obtain title to the bed of the
waterbody.
The Beds of Navigable Waters Act (Ontario) recites























































































































































































































































































































































































































































































 (a) restricting and regulating the use of water in or
from rivers, streams, inland lakes, ponds, swamps, and
natural or artificially constructed depressions in
rivers or streams;
(b) prohibiting or regulating the straightening,
changing, diverting or interfering in any way withthe
existing channel of a river, creek, stream or
watercourse;
(c) regulating the location of ponds used as a source
of water for irrigation;
(d) providing for the appointment of officers to
enforce any regulation made under this section;
(e) prohibiting or regulating the construction of any
building or structure in or on a pond or swamp or in
any area below the high water mark of a lake, river,
creek or stream;
(f) prohibiting or regulating the placing or dumping
of fill of any kind in any defined part of the area
over which the authority has jurisdiction in which in
the opinion of the authority the control of flooding or
pollution or the conservation of land may be affected
by theplacing or dumping of fill. 1968, c. 15, s.
26(1); 1968-69, c. 13.
Any regulations made under Subsection 27(1)(f) would
substantially affect any dredging within such a conservatiou
area.
The peppy Protection Ag;
This Act controls the removal of sand and gravel from
the bed, bank, beach, etc., of water bodies. This Act is
intended to protect beaches and the property rights that the
province has in such sand and gravel.
Section 3 prohibits
any person frOm carrying away or removing by drag-line or
other mechanical device of any sand from a bed, bank, or




 the power to make regulations to prohibit or restrict the
removal of sand from the shores of Lake Ontario, Lake Erie
and Lake Huron.
The word dredging is not used in the Act. The words
"remove by dragvline or other mechanical device" are used
and conceivably this could include dredging, particularly if
the material dredged was put to a useful purpose after it
was dredged. The Act is not intended to control dredging
for the purposes of navigation, but could do so indirectly.
The gublic gealth Ag;
Section 95a of the Public Health Act places certain
controls on waste disposal which could include dfédged
material. Subsection 95a(ll) prohibits disposal of wastes
without a certificate. The medical officer of health may
order the removal of wastes if the disposal was not
approved. This section could be applicable to dredged
materials that are contaminated in some way, particularly if
they are to be disposed of in a populated area. The
disposal of such material may require a certificate of
approval under the Waste Management Act.
129
  









It is important to note that in the above- mentioned
provincial Acts there is no attempt to control the dredging
itself, but rather the removal and disposal of the dredged
material as it relates to water pollution and land use which
are clearly matters of provincial jurisdiction.
None of
these statutes specifically refer to dredging, but rather




































































(a) the dams, the hydraulic works, the
construction and repair of harbours, piers and works
for improving the navigation of any water, and the
vessels, dredges, scows, tools, implements and
machinery fer the improvement of navigation.
Section 37 of the Act reads as follows:
37. Whenever the Governor in Council, or the minister
charged with any work for the improvement of
navigation, directs any work to be performed in any
navigable water for the improvement of the navigation
thereof, it is lawful for the officers or servants of
Her Majesty or the contractors for the work, under the
direction of the Governor in Council or of the
minister, to enter upOn, dig up, dredge and remove any
part of the bed of such navigable water, or to build or
erect any works thereOn, as may be directed or
authorized by the Governor in Council or by the
minister for the improvement of the navigation R.S. c.
228, s. 37.
without this sectiOn the dredging by officers, servants
or contractors of the Federal Crown could resulttin trespass
since the bed of a navigable water may be owned by the
provincial government or another person.
The Fisheries Ag;
Section 91(12) of the BNA Act gives the Federal
government jurisdiction over Sea coast and Inland Fisheries.
However, in Ontario and several other provinces the Federal
government has delegated the administration of the Federal





































































































































































































































































































































































































































































































































 lessen erosion. The area of creek in question was defined
in the Regulations of the Fisheries Act as a spawning ground
but was non-tidal and non-navigable. The Court also found
that the ownership of the fry in question vested in the
defendant. Even in the face of provincial approval and
ownership of the land, the court found the accused guilty.
(It should be noted that in this area of British
Columbia and other areas where salmon are found, the
Fisheries Act is enforced by the Federal government, not the
provincial authorities. The case does demOnstrate the
extreme situation that can develop when an individual does









































































dredging, they can-advise the person on how to conduct the










































apply to dredging under ordinary circumstances. The section
is only applicable to works that 2293 gggglggion may result





























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Power To Make New Regulations
Federal
The Navigable Waters Protection Act (Section 10)





















Subsection 33(12) of the Fisheries Act is suitable for
making regulations to control continuous effluents from
industrial sources. It is unlikely that this section could
be used to develop any regulations to control dredging.
. 6
Section 3a provides a general power to make regulations
for carrying out the purposes and provisions of the
Fisheries Act and in particular, but without restricting the
generality of the foregoing provides the power to make
regulations:
(b) respecting the conservatiOn and protection of
fish;
(h) respecting the obstructiOn and pollution of any
waters frequented by fish;









































































































































































































































Ontario might enact to c0ntrol pollution from the disposal
of dredged material must avoid infringing on Federal
jurisdiction. The disposal of dredged materials is an
integral part of a dredging operatiOn. The complete c0ntrol
of the disposal of dredged material would appear to amount
to controlling dredging itself.
However, it is within the province's jurisdiction to .
control water pollution and land use. Thus, Ontario could
regulate such aspects of dredging as long as they did not go
so far as to amount to controlling the dredging itself. In
any event any such Ontario legislatiOn or regulations would
be carefully framed to ensure that it was valid.
There are no provisions under the present Ontario Water
Resources Act to compel persons to produce their proposed
plans and specifications for dredging operations. SectiOns
41 and “2 of the Act restrict such specifications and plans
to proposed water and sewage works. Subsection 62(y)
provides a general power to make regulations respecting any



























































provisions of the Act. However, all dredging does not









































































































































































































































































































































































































































































































































































































































 Canada. Although such a comprehensive referral system could
be established without additional regulations, it would be
of value to publish criteria or guidelines for assessing the
environmental impact of dredging. This would inform the
public and also government agencies of the factors which the
environmental agencies consider in evaluatiOn of dredging
projects. Such guidelines would permit environmental
protection to be considered in planning dredging rather than
added as a last thought.
Figure K illustrates the general procedure involved in
processing an application for a dredging permit under the




















of any applications received. Those agencies review the
project and communicate their acceptance or objections













CANADA AND THE UNITED STATES OF AMERICA
ON GREAT LAKES WATER QUALITY
APPENDIX I
REDUCTIONS IN INPUTS OF PHOSPHORUS IN LAKE SUPERIOR AND LAKE HURON
The Department of State refers the Embassy of
Canada to Section 8 of Annex 2 of the Great Lakes Water QuaIity
Agreement between the United States and Canada. In that Section,
the United States and Canada undertook jointIy to determine gross
reductions in inputs of phosphorus to be sought in Lake Superior
and Lake Huron.
This matter has been considered by the Inter-
nationa] Great Lakes Water QuaTity Board, which has recommended,
pending further studies, the adoption of the foTIowing tab1es of
gross reductions in phosphorus Toadings (in short tons per year):
W
United States 1973 1974 1975 1976 1977
Base1oad 1,505 1,530 1,555 1,580 1,605
Reduction 80 145 480 495
Residua1 Load 1,505 1,450 1,410 1,100 1,110
may.
Baseload 920 935 950 965 980
Reduction _g§ 199 199 195 11g
Residua1 Load 825. 835 850 860 870
Lake Huron
United States 1973 1974 1975 1976 1977
Base1oad 1,565 1,600 1,635 1,670 1,705
 
Reduction 155 200 210 215 555
Residua1 Load 1,450 1,400 1,425 1,455 1,150
Canada
Base1oad 1,380 1,400 1,465 1,480 1,500
Reduction 130 205 240 245 245
 
Residua1 Load 1,250 1,195 1,225 1,235 1,255
The amounts shown as “residua1 1oads" in the
above tab1es do not constitute a11ocations to the two countries
but represent anticipated resu1ts of municipa1 and industria1
waste reduction and detergent phosphorus contro1 programs.
The United States, in consu1tation with affected
States, has reviewed the reductions in phosphorus 1oadings to
Lakes Superior and Huron recommended by the Internationa1 Great
Lakes Water Qua1ity Board, and be1ieves that these recommenda-
tions provide a desirab1e basis for an agreement on reductions in
phosphorus 1oadings to be sought in Lakes Superior and Huron.
According1y, the Department of State proposes
that the Governments of the United States and Canada agree to
seek to obtain the gross reductions in inputs of phosphorus to
Lakes Superior and Huron as 1isted in the above tab1es, in imp1e-





If the foregoing proposai is acceptabie to
the Government of Canada, the Department of State proposes that
this Note and the Embassy of Canada's reply shaii constitute an
agreement between the Government of the United States and the
Government of Canada. The agreement shaii enter into force on
the day of the Embassy's repiy and shaii constitute Appendix I
of the Great Lakes Water Quaiity Agreement.
Department of State.









to the Department of State and has the honour to refer to the
latter's Note of November 2l, l973 concerning Section 8 of Annex
2 of the Great Lakes Water Quality Agreement, in which Canada and
the United States undertook jointly to determine reductions in






















of gross reductions in phosphorus loadings which are contained in
the Department of State's Note.














































































 Superior and Huron in accordance with the terms of the Great
Lakes Water Quaiity Agreement.
It is the understanding of the Government of
Canada, therefore, that the Department of State Note of November
21, 1973 and this repiy constitute an agreement between the
Government of Canada and the Government of the United States, to
seek to obtain gross reductions in the inputs of phosphorus to
Lakes Superior and Huron, as 1isted in the Department of State
Note, in impiementation of Section 8 Annex 2 of the Great Lakes
Water Quaiity Agreement. This agreement enters into force on
the date of this reply and constitutes Appendix 1 of the Great
Lakes Water Quality Agreement.
The Embassy of Canada avaiis itself of this
opportunity to renew to the Department of State the assurances













 DREDGING INVENTORY, FINAL DRAFT
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C _ . _ . _ _ _ . . _ —





D - - - — - - - - - - - - - — - - - - - - - ~ - - - Public Works Canada,
Former London District
E _ . . _ . _ _ . _ . . — —
- — ~ - - - — - - - - -
Public
Works Canada,



























G — — - - -- - - - - - - — - -- - - ~ - - ~ - - — - Trent Canal System
11 - - - - - - - — - - - - - - — - — — - - - - Toronto Harbour Commission
I ~ —— - - - - - — -- - - - - — ~ - - - - - - - ~ - - a — Ontario Hydro
J - - - - - — - - — - - - - - — - - United States Army Corps of Engineers
K - - — - — — -- - - - - — — - - - - - - - - — - — - - - - - - - Mining
L - - — - — - - - - - - - — — - - - — — - - — - - - - - - — Miscellaneous









































































































































































































































































































































Hilton Beach - 2400


























































































































           



































































 SUMMARY OF FORECAST OF DREDGING



































































































Niagara On The Lake-1,530








   






















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































       
     




























































0n shore Pipeline Marina.
Capital dredging.























Class B Clam Deep Water COW
Approaches, Capital
dredging.

























































































































































































































































































































































































Lake Simcoe Scow Capital d
redging.










































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































two cubic yards or more.
_
clay and sand, gumbo, boulders, hardpan or any material not specified under Class A.
Send (.06-2.0 mm),
Silt (.002-.06 mm
), Clay (less tha
























































































































Lake ﬁt. Clair pipeline






















Niagara 0n The Lake 1971
765































Alternately, felass A Ma







    
Bauldars (greater













terial" means solid rock requiring drilling and blasting, and boulders each containing
"Class B Material" means loose 9r shale rock, silt, sand, quicksand, mud, shingle, gr vel,












































































































































































































































































































Alternately. "Class A Material" means solid'rock requiring drilling and blasting, and boulders eachcontaining
two cubic yards or more.
clay and-sand, gumbo, boulders,
"Class 8 Material" means loose or
shale rock, silt, sand
hardpan or any material not specified under Claa



































































































































































































































































































































































































































































































































































































































































































































Alternately, "Class A MaterialT-means solid rock requiring drilling and blaacing, and boulders each containing
 
"Class 8 Material" means loose or shale rock, silt, sand, quicksand, mud, shingle, gravel,




































306-000 sand’ cutter chlosgdadisposal pipeline, S-E- Bend Cut—Off.
air River
1974 (400‘000) gravel suction island
scows Mercury contamination{
















Dredging of North Slip.








Bay - 1966 (10,000) class B clam Lake Huron scow maintenance dredging
7,650 ,
. channel,



































































































































































































































































































s A Material" mea
ns solid rock req
uiring drilling an
d blasting, and b
oulders each Cont
aining
two cubic yards or
more. "Class B Ma
terial" means loos




_________nlax_and_ﬁandilznmhniAboulders; hardnan or anv material not snecified under Class A.
 Appendix E
PUBLIC WORKS CANADA,


















































































































































































































































































































































































































































































































Sand, silt Dipper &
Bottom "




















































































































































      
eetgsnie
I‘HPES or MATERIALsTﬂaiis‘l) Boulders (greater than 200m), Cobbles (60.200 m), Gravel (2-60 mm),
Send (.06-2.0 In), Silt (.002-.06 mm), Clay (less than .002 mm), and Organic.
Alternately, "Class A Haterisl" means solid rock requiring drilling and blasting, and boulders each containing
two cubic yards or more.
"Class B Material" means loose or shale rock, silt, sand, quicksand, mud, shingle, gravel,
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Alternately, "Class A Material" means solid rock requiring drilling and blasting, and boulders each containing
two cubic yards or
more. "Class 8 M
aterial" means 19































































































































, Clay (less than
.002 an), and Orga
nic.
Alta ‘tely, "Class A liaterial" means solid rock‘lreqnirina‘drilling and blasting, and boulders each containing
two 1c yards or
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it u it A- in
     
ITYPES OF MATERIALS AREz— Boulders (greater than 200 mm), Cobbles (60-200 mm), Gravel (2-60 mm),
Sand (.06.2.o mm), Silt (.002—.06 mm), Clay (less than .002 mm), and Organic.
Alternatnly, "(1.55 A M teria‘" means solid rock requiring drilling and blasting, and bauldera ﬁnch “guv‘ining
two cubiv yards or more. "Class B Material" means loose or shale rock, silt, sand, quicksand, mud,
mwgle, gravel;





































































































































































































































































































































































































































































































































































































































TYPES OF DREDGING DISPOSAL DISPOSAL












1973 (80,000) Silt Clam
Coatsworth Cut &
76,400
To be used to build
Ashbridge's Bay area


















































1977 (60,000) 3/11: Clam
All dredging liete
d here under the a




except for that in the Coatsuorth Cut and Aahbridge‘e Bay area (1973) and Main Harbour Channels
.l._ll_ (1973 an
d 1974), which in
capital dredging.
All Inintenance dr
edging by the Toro
nto Harbour
Commissioners takes_place on and off between May and lid-December. As a result of rapid ailting,
one location may be dredged as many as three tines in one dredging season.
       
 
., ,._.._ . V .I.A..___,..._.





00 mm), Gravel (Z
—Fw mm),
. Sand (.0
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Aliern rely, "Clas
s A Material" mea
ns solid rockfreq
uiring drilling an
d blasting, and h
outders each =ont
aining
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more. "Class'B M
aterial" means lo























August' 25,995 Clay Clam Lake Ontario Scow








' 1971 (62,000) Sand Clam Lake Huron Scow .
Bruce G.S.
16,820
1971 (22,000) Rock Clam Lake Huron Scow Capital dredging.
Nanticoke G.S.
May-Nov'70 301,236 Clay Clam Lake Erie Scow



























Ap-June'71 (110,000) Rock Clam Lake Erie Scow Capital dredging.
Nanticoke c . s.
May-Now 66 ,517
d


































Sand ' Covered Lake Ontario Scow





















Disposal area 42 Ft.
1973 (4,000) Till Clam Lake Huron Scow dEe ,mifigum
a 1ta redging.
Same project as above
24,466
Disposal area 42 Ft.
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510 cubic yards or mute.









, Clay (less than
.002 mm), and Orgn
nﬁc.
ai'urnately. "Class A Enforial" means


















































































































































































































































































































































































































TYPES OF DREDGING DISPOSAL DISPOSAL




t. Mary's River, 680,000 Cobbles, Dipper Diked area Scows
Bend Widening
1972-75 (890,000) Clay Dredge
Iroquois Lock Approaches ' 57,300 Sand Hopper Dredge Maintenance dredging.
1973 (75,000) Dredge Open Water Hoppers
Iroquois Anchorage 76,400 Sand Open Water I Maintenance dredging.
1976-77
(100,000)





     
 
‘
By international agreement between Canada and the United States, the Corps of Engineers is
A
responsible for dredging in the international waters of St. Mary's River, the St. Clair River,








      






























































































































































































































































































































   






































































































































































Lake Erie (2 locations adjace










































































































     
.TYPES OF MATERIALS AREz- Boulders (greater than 200 mm), Cobbles (60-200 mm), G
Sand (.06-2.0 mm), Silt (.002-.06 mm), Clay (less than .002 mm), and Organic.
 
,__... .. . 4
ravel (2—60 000, p
 
Alteaxately, "Clas
s A Material" mea
ns solid rockﬁreq
uiring drilling an




means loose or sh




two cubic.yards or more.
clay and eand, gum
bo, boulders, har





















































































































‘- April 1,429 Cobbles, ,
Adjaéent
Detroit River





























_M:r. ' 71 :29iig60001311t Suction Burlington Bay Pipeline Stelco































































































































































































Hamilton ‘ r 1972 (50,000) Sand




Water tight berm Dofasco
'.
267,596 Contaminated ’
Same Project as above V 1973 (350,000) Silt ' Water tight bern . Dofasco
Sand,
Approx. 1530 cu. m.
Honey Harbour
1971 £ Unknown Clay,
(2,000 cu. yds.)



























































































s A Material" mea
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uiring drilling an














































































































































































































































































200 mm), Gravel (
2-60 mm), —
' Sand (.06-2.o m), Silt. (.002-:O6 mm), Clay (less than .002 an), and Organic.
Altering, "Class AJiaterinl" was solid rocki‘requiring rilling and blasting, and boulders each containing
, I
. .
       
two \ c yards or more. "Class 3 Material" means loose x hale rock, silt, sand, quicksand, and, shingle, g ,el,
















































































































































































































































Alternately, "Class A Material" means solid_rock requiring drilling and blasting, and Leulders each VrnLd'liug
:00 cubic yards or "Class B Material" means loose or shale rock, silt, sand, quick and,
ARE1- Boulders (greater than 200 mm), Cobble: (60—200 mm), Gravel (fl-60 mm)




















































































































































































































































      







.002 mm), and Organic.
tely.
"Class A Material" leans
solid rock requiri
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INDICATES DIKED DISPOSAL AREA
 
Disposal Areas on Lake Erie
  
        




















= INDICATES DIKEII DI8P08AI. AREA.
IHOIAIA
  
DisponI Areas on Lake Michigan
   
   
  
I INDICATES SPOIL DISPOSAL AREA (OPEN LAKE)
INDICATES DIKED DISPOSAl AREA
POIY "0.0”
  

















































































Disposal Areas on Lake Superior
 































   







































DREDGING INVENTORY, FINAL DRAFT
 
of the






ABATEMENT AND CONTROL OF POLLUTION FROM DREDGING ACTIVITIES
















































































1 LOSS 0N IGN. - Percent of sample dry weight lost on ignition.
COD - Chemical oxygen Demand; a measure of the oxygen-consuming capacity of
inorganic and organic matter present in water or wastewater.
It is
expressed as the amount of oxygen consumed from a chemical oxidant in
a specific test. units are mg/g.
TOTAL P - Total phosphorus in mg/g.
TOTAL KJEL. - Total Kjeldahl Nitrogen in mg/g.
CHCL3 - Oil and grease as other aolubles in mg/kg.
STY - Settleability, measured in Jackson Turbidity unite after one, four, and
twenty-four hours.
Zn - Zinc in mg/kg.
Pb - Lead in mg/kg.
Cr - Chromium in mg/kg.
Fe - Iron in mg/kg.
Hg - Mercury in mg/kg.
Ni - Nickel in mg/kg.
Cl - Clorine in mg/kg.
Cd - Cadmium in lg/kg.
Cu - Copper in mg/kg.
H6! - Cyanide in mg/kg.
Mn - Manganese in mg/kg.
All units are as listed above unless otherwise indicated.

































































Appendix Q - - - - - - - - - - - - - - - - - - - - - - - - - Public Works Canada,
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FATHOMS AND FEET TO METRES
Scale: 1'5 = 6000 ft
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FATHOMS AND FEET TO METﬂES
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1113-59 76 37. '75. .82
16.
Locationﬂ
1113-60 83 1.1.. 57. .69 16.
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Front Range Light : Lat. 43" 51’ 52'N.. Long. 78' 49’ 19' W. (approx)
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SAMPLE Z LOSS COD TOTAL TOTAL CHCL3 STY Zn Pb Cr Cu Hg N1 HCN ‘ REMARKS
HATER ON
P KJEL.




















O ' 20.1 0.0 15 1.7 0. _Station 8.
M31—387 27.2 2.1
197
27.1 0.0 19 12.1 0. Station 10.
M31-388 34.3 3.5
730
183. 3.7 170 12.8 0. Station 13.
1431-389 52.8 9.7
5949
- 111. 5.6 20715.0 0. Station 14.
1431-390 68.116.3_
1.587
89. 9.0 17212.0 0. Station '16.






100. 11.2 280 17.9 0. Station 23.
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Sa 1 o t 2. '
315-222 35 3.5 1.1 1.9 1900 480 300 50 190 150 degzh? 3’ ° 3




















































































   








































































































































Top 3" of core.
                   





















 LOCATION: Petal-borough, Otonabee R. at Jacksona Greek, Sept. 30, 1971
%
SAMPLE % LOSS COD TOI'AL TOTAL CHCL3 STY Zn Pb 01‘ Fe Hg N1 _ REMARKS




340-1 20 3.9 51
8700
1070. 185.






















                  




Port Hope Light : Lat. 43° 56’ Z7'N. Long. 78° 17’ 27"W. (approx.)
Natural Scale 1:6,700
Magnetic Variation 9° OO’W. (1969) increasing 1' annually
0 Pen Hop. is no longer maintainod by dredging



































2. Lake Ontarib 2‘

































































































































































SAMPLE Z LOSS COD TOTAL TOTAL CHCL3
ST!
Zn Pb Cr Fe Hg N1 _
REMARKS




























































































60010 25 1.7 [.8 .73 1.1 2500
68 120 13
Outer end, Western Gap.
Station
W2.

































1500' wesé of Toronto I.
6001!. 24 .96 14 .75 .55 1.20
y 27 25
Station D4.
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Mostly clay, some sand.
















































































                




















































Grey to black clay luck,
































































































































































































































































































































































   



















































Fine sand, no odour.










































Area "E", SW corner.
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60100 29 2.5 110 .91 .73 1415
90.8
120.






























































































































































































































































































     
 

























































































































































































































































 LOCATION: Toronto Harbour, October 11-12, 1972.
S
SAMPLE S LOSS 00D TOML TOTAL CHCL3 ST! Zn Pb 01- Fe Hg N1 _ REMARKS
WATER 0N
P KJEL.














































































Fine sand , organics .
6011.2
20 .5 6 .73 .5
243
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Fine sand. Similar to

























































































































































































































































































































































































































































































































































































































































5 L063 GOD TOTAL TOTAL CHCL3
STY
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346-191 43 10. 80
60 .50 25 92.5 22.1
36" to 40" core 1.
1246-192 54 10. 150
150+ 125 1.0 364 1.9.2









































846-199 36 3.2 49
so 60 30 107 20.1
14" to 13" core 4.
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(Approx)
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Front Range Light : 42° 01’ 40"N., Long. 82° 44’ OS'W. (Approx)
Magnetic Variation 3°00’W. (1967) increasing 2’ annually
Natural Scale 1:4,800
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 LOCATIONzxingsville Harbour Mouth, June 6, 1972.
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' Natural Scale 1:4,800
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L—6 20.5 .86 15 .22 .27 53. ‘ 8. .04 .17
 
 
         
       
 
 SPEED LIMIT
Spoed Lin-m 5 mph m
Chen-l Ecnrlc.
   


























































































    
CUSTOMS








SEDIMENT SURVEY MAY l2,1970
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 LOCATION: Port Stanley, May 15, 1970.
S
SAMPLE % LOSS GOD TOTAL TOTAL CHCL3 ST! Zn Pb Cr Fe Hg N1 BOD REMARKS
WATER 0N - P KJEL. 1 HR 4 HR 24 HR '
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LOCATION: Port Stanley, June 7, 1971.
 
Z
1SAMPLE S LOSS COD TOTAL TOTAL CHCL3
ST!
Zn Pb Cr lb Hg N1 _
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Sarnia Winter Berthing Slip.
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LOCATION: St.






































Fine dark brown sand.
Station
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Dark grey sandy cla‘





















































































































































































































































































































                 
LOCATIONS St. Clair River Cut-Off, DPW Dredging Site, June 21 8c 22. 1972.
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PUBLIC WORKS CANADA,
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SAMPLE ﬂ LOSS GOD TOTAL TOTAL 01101.3 STY Zn Pb 01' Fe Hg Ni Cu _ REMARKS
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RECLAMATION 49,696 117,358 1,529 168,583
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Years - 1966 ~ 1977
Yearly quantities of dredging material











PERMITS FOR ACTIVITIES IN NAVIGABLE WATLRS UR OCEAN WAI ERS




    






SECI’ION «II or FWIICA PROVIDE: I‘NAI
THE sTATEs RAVE 1 YEAR To new A
WATER OUALITV CERTIFICATION 0R
WAIVE IT’S RIGHT To Do so. IF
CERTIFICATION Is DENIED FEDERAL
_gERMIT MusT 5E DENIEQ._









   
,CDORDINATE EIs
  
NO RECI EVE COMMENTS AN OPPORTUNITY BILLEWITH CEO
OBJEQTIONE _ _ JQJLEEUTT oﬁulgns
NO FORMﬁ-WBLIE
BEA—“IN? NECESSARY]. YES
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SHOULD CASE BE DECIDED BY
#972135,“ AUTEQRHNLW
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RV sEcv 0F ARMY 3
 
.SHOULD CASE BE DECIDED
NO

























IF EIS IS NOT NECESSARY
PERMIT MAY BE ISﬂJED
PERMITCANNOT BE
‘ ISUED WITHIN 90
DAYS PERIOD FROM
FILING OF DRAFT





IF FILL 0R DREDGE DUWING
 
Is INVOLVED EPA Is ADVISED '





N0 OBJECTIONS FROM EPA
WITHIN III DAYS PERMITS
A‘RE IssUED.
  
1. SECTION 10 OF THE RIVER AND HARBOR ACT OF 3 MARCH 1399 - ACTIVITIES IN
NAVIGABLE WATERS OF THE UNITED STATES.
1. SECTION 40‘ OF THE FEDERAL WATER POLUTION CONTROL ACT - (DISPOSAL OF
DREDGE OR FILL MATERIAL IN THE NAVIGABLE WATERSI.
3. SECTION 103 OF THE MARINE PROTECTION, RESEARCH AND SANCTUARIES ACT OF
1972 (DISPOSAL OF DREDGED MATERIAL IN THE OCEAN WATERS).
HEARINGS REQUIRED BY:
1. SECTION 401 AND ‘04 OF THE FEDERAL WATER POLLUTION CONTROL ACT.
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